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(57) Abstract

Device for monitoring one or more meters for supplied energy or another product or service, at least comprising one or more sensor

assemblies (7, 8, 9) for monitoring the meters, a display unit (2) for displaying data and a data-processing unit which is designed to display

the information signals which are obtained using the sensor assemblies (7, 8, 9), by means of the display unit (2), as the actual consumption

within a certain period of time and, at the same time, to display the consumption in a corresponding period from the past, as well as a

sensor assembly suitable therefor.
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DEVICE FOR MONITORING ONE OR MORE CONSUMPTION METERS

The present invention relates firstly to a device

for monitoring one or more meters for supplied energy or

another product or service, at least comprising:

one or more sensor assemblies for monitoring the

5 meters

;

a display unit for displaying data; and

a data-processing' unit

.

Devices of this kind are generally known in the

prior art. In this connection, reference is made, for

10 example, to EP-A-0 , 380 , 046 and EP-A-0, 717, 286 . In both of

these European Patent Applications, a light beam is used to

illuminate a rotating component of a meter, the reflected

light being collected and its intensity analysed. The

processed data are in both cases shown to the user in sums

15 using the display unit.

In practice, it has been found that such a manner

of providing information relating to the energy consumption

or the consumption of a specific product or service to a

user does not provide any significant contribution to

20 making any saving.

The object of the present invention is to improve a

device of the abovementioned type in such a manner that a

user can recognise in a very simple and unambiguous manner

whether or not energy, a product or a service is being used

25 economically and cost-effectively. To this end, the device

according to the invention is characterized in that the

data-processing unit is designed to display the information

which is obtained using the sensor assemblies, by means of

the display unit, as the actual consumption within a

30 certain period of time and, at the same time, to display a

target consumption in a corresponding period.

It has been found that, by presenting the

information from the meters monitored with the sensor

assemblies to the user according to the invention, the
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user, surprisingly, makes considerably more economical use

of the energy, the product or the service. Studies have

shown that if a user has at his disposal the information as

displayed using the device according to the invention, he

5 will automatically consume approximately 7.5% less.

The target consumption can be determined in all

sorts of ways. For example, it is possible to take an

average of consumption from the past, or a target

consumption can be calculated from the consumption from the

10 past corrected by parameters which affect consumption;

parameters of this nature are weather conditions,

composition of user group (households, institution,

industry, etc.), annually rising energy consumption,

changes to buildings, etc.

15 In the present application, meters are intended to

mean all meters which are used in practice in households,

industry, etc. for measuring the consumption of energy, a

product or a service. Energy, product or service is

intended to mean, for example, gas, electricity, water (hot

20 or cold), steam, oil, central heating, network services,

cable services, telephone services, etc.

The device according to the invention is in

principle suitable for any meter and, whether this meter

uses rotating wheels with one or more markings, rotating

25 numbered wheels or, for example, a digital display is not

important

.

Using the device according to the invention, it is

possible to utilize the information obtained from the

meters very advantageously. By way of example, this

30 information can be returned to the suppliers of the energy,

the product or the service, so that they can use the

consumption information from the users in order, for

example, to be able to carry out so-called "peak shaving".

In other words, it is possible to establish which user

35 consumes the most energy or product, or makes the most

intensive use of a certain service, at which time. Thus it

is possible to take such peak loads into account in

advance. It is even possible to give feedback to the user,

so that it becomes possible, during peak loads of, for
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example, electricity consumption by a user, to switch off

certain equipment. Consideration may be given in this

connection to, for example, temporarily switching off

freezers or the like during these peak load periods.

5 Advantageously, the device furthermore comprises

input means with which the type of energy, product or

service to be displayed, as well as the period of time, can

be selected. In the present application, a period of time

is intended to mean, for example, a day, week, month or

10 year, although obviously other periods could equally be

used.

Input means are intended, for example, to mean push

buttons with which the user can change the display on the

display unit. By way of example, it is possible to select

15 gas, water or electricity for a period of one day, week,

month or year.

Advantageously, the display unit is designed in

such a way that it comprises a display screen, with the

current consumption displayed in the centre while

20 consumption in the past within the set period of time is

displayed to the left of this and the target consumption in

a corresponding period is displayed to the left and right

of this. This will also be explained further in more detail

with reference to the description of the figures.

25 Preferably, the device furthermore comprises

signalling means with which the quality of the consumption

of the energy, product or service in question can be

indicated. Particularly preferably, the signalling means

comprise a red and a green lamp.

30 Since, by way of example, excessive consumption at

a specific instant compared with a corresponding period

from the past does not always have to indicate consumption

which is too high in qualitative terms, it has proven

advantageous to add a signalling means to the device

35 indicating the quality. In the case mentioned above, the

red lamp means excessive consumption and the green lamp

means economical consumption compared with the past. For

privacy reasons, it may also be desirable, instead of a

display on the display unit, to use only the signalling
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means

.

Advantageously, the device may also be coupled to

an external temperature meter, so that consumption can be

corrected for the outside temperature. In other words, if

5 the outside temperature falls significantly, economical

energy consumption can still be obtained and a green lamp

can continue to be lit, while the consumption compared with

the target consumption in a corresponding period might

appear to be excessive. Similarly, it is possible to

10 correct for other weather effects, such as wind, etc.

In particular, the display unit comprises a liquid

crystal screen (LCD) of the dedicated display type. A

dedicated display type is a screen on which, as it were,

symbols to be displayed are preprinted and can be made

15 visible by electrical excitation; the screen is therefore

specifically suitable for a certain application. A display

screen of this kind is relatively simple and therefore

inexpensive to manufacture. An example of a display screen

of this kind will be explained below in the description of

20 the figures.

In a particular embodiment of the device according

to the invention, the data-processing unit is designed to

carry out the following operations with the signals

obtained from the one or more sensor assemblies:

25 - monitoring of the information signal and comparison of

information already received with new information in order

to pick out a recurring sequence in the information signal,

which sequence corresponds to a consumption quantity.

If, by way of example, a small wheel or disc of a

30 meter rotates, a sensor will emit an information signal

which has a certain periodicity, since the same pattern

moves past the sensor for every rotation of a disc or wheel

through 360°. It will be clear that, depending on the

rotational speed of the wheel or other component of the

35 meter, a more extended or compressed information signal

will be obtained. However, the data-processing unit is able

to compare signals of this nature with one another.

The data-processing unit will monitor the signal

until a repetition of the information, i.e. a recurring
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sequence, occurs. It is preferable then to select the new

recurring sequence as the starting pattern so as to search

for a following repetition. Thus gradually occurring

changes in the meter will be perceived by the device. In

5 other words, a part of the information signal, of the size

of one period, is, as it were, used as a mask for picking

out the recurrence. As soon as a recurrence of the sequence

occurs, the new sequence is used as a mask for the next

operation of picking out a sequence.

10 In a particular embodiment, the data-processing

unit is designed to make the information signal received

independent of time prior to picking out a recurring

sequence. A data-processing unit with a lower processing

capacity will then be suitable for processing the same

15 data. If a meter is at a standstill and there is no change

in the information signal during a long period of time, it

is, of course, unnecessary for the data-processing unit to

store the information signals picked up. Preferably, the

data-processing unit according to the invention monitors

20 the signal received and stores exclusively minimums and

maximums, the difference between which exceeds a certain

noise margin, and uses these values for picking out a

recurring sequence. This will be explained in more detail

below in the description of the figures.

25 The noise margin may be selected in a variety of

ways. Preferably, it amounts to approximately one eighth of

the difference between the absolute maximum and the

absolute minimum which occur in the information signal. It

will be clear that this value can be adapted during use if

30 the information signal were to change.

With this embodiment, it is possible to detect any

form of undesirable or unauthorized use, or any change to

the device. The device according to the invention works, in

the above embodiment, with specific maximum and minimum

35 values, and is able to detect a substantial change in the

information previously obtained, for example as a result of

a sensor assembly being removed from a meter. At that

moment, it is possible to transmit a signal, for example,

to the supplier indicating that the device is being
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tampered with.

The device according to the information may

comprise memory means which may form a component of the

data-processing unit. Memory means may be of any known form

5 and are used for at least temporarily storing data. With

the device according to the invention, it is possible, if

the specific time-independent information signal processing

is employed, to use a very limited memory.

In particular, a data processor is designed to pick

10 out a sequence which recurs in the reverse direction.

By way of example, in horticulture or in the

greenhouse sector, it regularly happens that users return

energy to the network. In that case, the meter will move in

the opposite direction. This too can be detected by the

15 device according to the invention.

Preferably, each sensor assembly comprises its own

sensor-signal processing unit. In particular, each

sensor- signal processing unit is designed to pick out a

recurring sequence in the information signal from the

20 sensor. In this connection, picking out a recurring

sequence is also intended to mean a sequence which recurs

in the reverse direction.

By carrying out the signal processing of the

information signals which are obtained from the sensor

25 assemblies in the relevant sensor assemblies themselves, it

is possible to couple all the sensor assemblies to the

data-processing unit of the device by means of a bus

structure, in other words to loop them through, so that

serial communication is possible. This provides the

3 0 possibility of the data-processing unit of the device being

able to activate a particular sensor assembly as selected.

Furthermore, it is possible, for example, for a maintenance

engineer without difficulties to loop a computer, for

example, a laptop, into the system in order to be able to

35 adjust, modify or read out these devices. It is also

possible, in a simple manner, to add other units to the

device. Consideration may be given here, by way of example,

to a looped-through external temperature meter.

In particular, the one or more sensor assemblies
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comprise a combination of a light source and a light

detector. With the device according to the invention, it is

possible to use a very simple sensor assembly. The light

source may be a simple LED, while the reflected light is

5 detected by a photomultiplier . Advantageously, the LED is

placed on a component with a continuous passage, the

passage serving to concentrate the light emitted by the

LED. An example of a component of this kind may be a

drilled- through block of non-transparent material.

10 Preferably, the light source is pulsed at a

suitable frequency. Preferably, this frequency is

approximately 1000 Hz. In this way, daylight, neon light

and the like are filtered, and also the 50 Hz from the

lighting mains and the frequency of standard data-

15 processing units are filtered out. In other words, by

pulsing the light source, any interfering environmental

influences are filtered out.

Other examples of sensors which can be used in the

sensor assemblies according to the present invention,

20 comprise, for example, sensors based on Hall effect

measurement, ultrasonic sensors, pressure sensors etc.

In a second aspect, the present invention relates

to a sensor assembly, clearly intended for a device

according to the invention, at least comprising a sensor

25 which can monitor a meter for supplied energy or another

product or service, and a sensor- signal processing unit

which is designed to be able to pick out a recurring

sequence in the information signal from the sensor. In this

context, a recurring sequence is also intended to mean a

30 sequence which recurs in the reverse direction.

Obviously, a sensor of this kind is also suitable

for a large number of other applications in which similar

problems arise. Consideration may be given here to the

monitoring of revolutions of gearwheels, rotational speeds

35 of motors, defects in the moving-belt conveyance of

objects, heartbeat measurement etc.

Finally, the invention provides a computer- readable

medium, comprising software intended for a data-processing

unit for the device according to the invention, and a
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computer-readable medium, comprising software for a sensor-

signal processing unit for a sensor assembly according to

the invention.

Finally, the invention provides a computer-readable

5 medium, comprising software for configuring a computer for

general purposes as a data-processing unit intended for the

device according to the invention or for a sensor-

signalling processing unit for a sensor assembly according

to the invention.

10 A very important advantage of the device according

to the invention is that it is, as it were, self -learning,

since the sensors, for example, do not have to be

calibrated, because all that is being monitored are

sequences which correspond to, for example, complete

15 revolutions of rotating elements in the meters to be

monitored.

The invention will be explained in more detail

below with reference to the appended drawing, in which:

Fig. 1 shows a diagrammatic view of a device according

20 to the invention;

Fig. 2 shows a diagrammatic depiction of an example of

a display screen of a device according to the present

invention;

Fig. 3 shows an example of an information signal with

25 a sequence which recurs in time;

Fig. 4 shows a practical example of an information

signal with a sequence which recurs in time; and

Fig. 5 shows a time -independent signal, obtained with

the aid of the present invention, with a recurring

3 0 sequence.

Fig. 1 diagrammatically shows a device according to

the present invention. It comprises a housing 1 which may

be attached, for example, to the wall of a room of a house,

often in the region of the central -heating thermostat. The

35 housing 1 comprises a data-processing unit (not shown) , a

display screen 2, two operating buttons 3 and 4 and a

signalling lamp 5. Via a bus system, various sensor

assemblies 7, 8 and 9 are connected, via a cable 6 to the

data-processing unit. If desired, it is also possible to
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loop together more sensor assemblies in this way. It is

also possible for an additional unit, such as an external

temperature meter or a wind speed meter to be incorporated

in the bus system.

5 In the present example, sensor assembly 7 is used

to monitor the gas meter, sensor assembly 8 is used to

monitor the water meter and sensor assembly 9 is used to

monitor the electricity meter. In practice, for example in

the case of standard Dutch gas meters, the sensor assembly

10 7 will be placed on the numbered wheel which moves most

quickly.

The sensor assemblies 7, 8, and 9 comprise a sensor

in the form of an LED and a photosensitive cell and a

sensor-signal processing unit. The sensor-signal processing

15 unit can be used to process even at this stage the

information signal obtained using the sensor 7, in order to

pick out the recurring sequence, which data can be

transmitted to the data-processing unit in the housing 1.

With the aid of the operating button 3, it is

20 possible to select for display on the display screen 2

between gas consumption, water consumption and electricity

consumption, while the button 4 can be used to select

between a daily, weekly, monthly and yearly overview. The

display will be described in more detail with reference to

25 Fig. 2.

5 denotes a lamp which shows green when consumption

is economical and shows red when consumption is excessive.

The advantage of contact less sensors with, for

example, a light source and a light detector is that the

30 meters can be monitored without them having to be adapted

in any way.

Fig. 2 diagrammatical ly shows an example of a

display screen for use in a device 1 according to the

invention, the current consumption being indicated in the

3 5 centre of the screen 2 as indicated at 10. At 14, it is

indicated that the display on the screen is a weekly

display, and at 15 it is indicated that the consumption

shown is the water consumption. As stated earlier, the

choice between the different time periods can be controlled
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using the button 3 and the choice of the consumption

displayed can be controlled using the button 4.

11, 12 and 13 on the left of the screen 2

respectively display the consumption levels of water

5 yesterday, the day before yesterday and the day before

that, using solid circles, and the target consumption for

corresponding days of a week is displayed using crosses,

while on the right, at 16, 17, 18, the target consumption

for the coming days of the week is displayed.

10 If a sensor assembly detects a change in a certain

meter, for example the rotation of a numbered wheel in a

gas meter, a pattern can be obtained, as shown in Fig. 3,

when the numbered wheel rotates at a constant speed.

Naturally, in practice this will not be the case and it is

15 more likely that a pattern as indicated in Fig. 4 will be

obtained. The areas which are slightly horizontal are the

periods in which the meter is turning slowly or is even at

a standstill. Time is displayed along the X-axis and the

amplitude of the information signal detected is displayed

20 along the Y-axis.

If the device according to the present invention is

used to monitor the information signal as displayed in Fig.

4, while only the extremes, i.e. maximums and minimums, are

stored, the difference between successive maximums and

25 minimums being greater than a certain noise margin, a

result as displayed in Fig. 5 will be obtained.

In Fig. 5, an arbitrary unit is plotted along the

X-axis and the value of the maximum and minimum amplitudes

is displayed along the Y-axis. In this figure, it is easy

30 to recognise a recurring pattern. For the sake of clarity,

the maximums and minimums are joined together by lines in

Fig. 5. However, the values which are used in the data-

processing unit are only the maximums and minimums.

One recurrence of a sequence means one complete

35 revolution of the numbered wheel in question. A

diagrammatically depicted mask 19 is used to indicate a

sequence (a period) which recurs in the information signal.

By moving the mask, as it were, across the signal, each

recurrence can be detected. According to the invention,
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when a recurrence occurs, in each case the last sequence

detected is used as the mask. This means that gradually

occurring changes in the meter to be read are perceived by

the device and do not have an adverse effect on its

5 operation.



WO 99/02998

- 12 -

PCT/NL98/00391

CLAIMS

1 . Device for monitoring one or more meters for

supplied energy or another product or service, at least

comprising:

one or more sensor assemblies (7, 8, 9) for monitoring

5 the meters;

a display unit (2) for displaying data; and

a data-processing unit,

characterized

in that the data-processing unit is designed to display the

10 information signals which are obtained using the sensor

assemblies (7, 8, 9), by means of the display unit (2), as

the actual consumption within a certain period of time and,

at the same time, to display a target consumption in a

corresponding period.

15 2. Device according to claim 1, characterized in that

the device furthermore comprises input means (3, 4) with

which the type of energy, product or service to be

displayed, as well as the period of time, can be selected.

3. Device according to claim 1 or 2, characterized in

20 that the device comprises signalling means with which the

quality of the consumption of the energy, product or

service in question can be indicated.

4. Device according to claim 3, characterized in that

the signalling means comprise a red and a green lamp (5)

.

25 5. Device according to one or more of claims 1-4,
characterized in that the display unit (2) comprises a

liquid crystal screen (LCD) of the dedicated display type.

6. Device according to one or more of the preceding

claims, characterized in that the data-processing unit is

3 0 designed to carry out the following operations with the

information signals obtained from the one or more sensor

assemblies (7, 8, 9)

:

monitoring of the information signal, and

comparison of information already received with new

35 information in order to pick out a recurring sequence (19)

in the information signal, which sequence corresponds to a

consumption quantity.
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7. Device according to claim 6, characterized in that

the data-processing unit is designed to make the

information signal received independent of time prior to

picking out a recurring sequence (19)

.

5 8. Device according to claim 7, characterized in that

the data-processing unit monitors the information signal

received and stores exclusively maximums and minimums, the

difference between successive maximums and minimums lying

above a certain noise margin, and uses these values for

10 picking out a recurring sequence (19)

.

9. Device according to one or more of claims 6-8,
characterized in that the data processor is designed to

pick out a sequence (19) which recurs in the reverse

direction.

15 10. Device according to one or more of the preceding

claims, characterized in that each sensor assembly (7, 8,

9) comprises its own sensor-signal processing unit.

11. Device according to claim 10, characterized in that

each sensor- signal processing unit is designed to pick out

20 a recurring sequence (19) in the information signal from

the sensor.

12 . Device according to one or more of the preceding

claims, characterized in that the one or more sensor

assemblies (7, 8, 9) comprise a combination of a light

25 source and a light detector.

13 . Sensor assembly, clearly intended for a device

according to one or more of claims 1 - 12, at least

comprising a sensor which can monitor a meter for supplied

energy or another product or service, and a sensorsignal

30 processing unit which is designed to be able to pick out a

recurring sequence (19) in the information signal from the

sensor.

14. Computer-readable medium, comprising software

intended for a data-processing unit for a device according

35 to one or more of claims 1-12, or for a sensorsignal

processing unit for a sensor assembly according to claim

13.

15. Computer-readable medium, comprising software for

configuring a computer for general purposes as a data-
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processing unit for a device according to one or more of

claims 1 - 12 or for a sensor- signal processing unit for

sensor assembly according to claim 13.
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